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/, :rrinr s.udi 5Lr\'.!eil iL.iLi,cd: :or
locrtin! LlerrdLE r:In)LeLti, ar. l.r. r:: r1-

ncr. or ir tllri ;. rE to p.rrJrit IJL ,r;-
tlrltrti.j:1 .: tlr! L|.rr!dLe. Tlr. fii:cr:t
;tuct .ra:rrr:es t!rthef t|. .lcvlc.3 lir'1cl
rnrtJ riLI pf,.s.r.Ll techrclo!i, :ee)n Lo le
nrr s L- pra.--ic.rl.

For Locairin.i theffali iron a ,lilitaac!,
irr;e is raile oi the lact trat :or1e tler'
i'alr.ar1,],'.:rF.rl].ha1!. aLoL r: rr'cJi t|.
5Lirl:dce. !lLi; .Lp.-rim?ose. a lrcri:ortaL
pDt.rt,lL !.rdi-ant or: tre foriuL r:rLicdl
id:if rJealler tield, nlrC it iB pc!;ibL!
t|at lir. llori:onttrl li.Lc .:r1 Lc J:.."!r'_il
rL i! 5. iLp-ar.: se/eraa liiL.r:i eler; dra\,-

.' :

Tlrer',. rr]e 5rv.ral Lie.lrnir,.r! ilri.l
slr.ulo i,i .apabLe oi !l()!rir:t lrri.lL rr\ l!
tlrif l:ror th-e e.l,l e ot d ll-.rral r.tirrd.,l L:
.e..er. lL i.rvoLve .le!r:ce. :lro,rir! rh:
. at.faL vaiiatio. of sor! va.rablr. l'f:.

.icr.l.ntion.rd Dui:.rtid l. ilra.l1..t il!!icii)
and a 3t:i.rn ehorinlt irlr. !iadi.nt oI ,rrit
Li'ill t.r'rcfdt'/c bctltccn tlc !i1! tif:.

Tlre ;Lrl er,.1Lh .i a !l-.ridL Jronl -he

c.tirb ir:di,rato!. Cort!.::rticn n!tho.ls
ar. .ii:icu:!c.l :o. nakin! :hi. ir.li.atiol

Tre buo.,,en.! oi.he rhen:a1 car.!lI,

or.lecarii!J. R.,riirc buo_1:anct car: b.
qir.r:, to a,J.qrat. a..ufa.j, Li an ir:tfu-
ltcrL .orLbrnin! LerLLEratrr-. rnd dLLiLrd:

liiJaLization ot rl. th-.rrr.iL i-! faci-
iral-.d lry r'...rodLrci..!l ra.ker5 (lort las!

voltc]r), or L,) p.1rLiicul.rr .o.kpiL.11;
pLr.,,s oi vefricaL v-.roci!7 !rLicr rr:d th-.

!l i: rfLiil.. :, :: :c trll L. a ltdr.r'rIrprii,,i:Lu T1:.rI:ar iiiar rr! 1lr:, rl !...!
. i.:.ri;r (i.ia.Cr...,t . L.rLr). T,,a: f,at'rl
fct.a Ll. vrrior_r .1,-,fr.L,rri:_, r!r:, r: trr.,r-
na,: ,rl_i.h _ i!li[ .orLcii.'irlL] 1.. !:.r: rL irr
.:::i:r:irji! rf h.r :i.t rlr.- trL.ri,..l;.:it

d t_

rcL.rii:L:r.: ;.rf riil ir:.] tt€ :odfi: ! p l rt.'1i. if.r5.rr1t i!lrr d.eii ..: !r:5:f L ir L'I
:rl.lier afir. !. T,ic c.ai !r.,., i: .. :e
e.t ann .ir.u:;:i rl.r:e i--a,e.lri!-ri5

!:rhi.|, b...r:,r .f ir:Dr.r..l r.:,LfLrLr r,t1nr
L!.Irolo!t, tr1!.rt h: ::D:.:idllr .:a:/ ,rr !
pfa.l r.,r1 :. :.rlr1r ,

votec lo:trrrr.rEi:l ir;tr!i:ul: Ji,l ili!l:i
l.c.r'i.tr.: iii tr.Latrl I :.:ili 1-.:_:_ ! rar
crc t.rc.r- rl .l..rror:.r-,l_':.r rl. .j,:

.fear!l], e:feciall, rr:.arr:. .r :_inlLL irr

rifr.rr_ t i1pro./.].,r,t: 1f ii.rr lrt . 1r:l

roled in rlLe erfli:r .rf,i.le. rI,-.fl!t:
i.t i:i rerLl! ]oL;L,r!ri:ir! (...Llcrt
.lruct|rei dnd a-.rod,,Elri. rr(pfov!]crt!

in5rrutrent ari f li.jlL_ :..i ri1,re i:r!i..!,r.
rn.rt:i)! t.,f a.rod:,i:tric: ar:.1 :t.ri.irlf:5
Lrorr:iri.Jt. ..i.1tiii c i:!,i:: i. r:i.lr:,.
.ru.t. .dl.!..1.iirr5 .:1 ir. ra.le, ,rrli l.:
L|. :lbje.L .l ii|!rJ:-r.; i. .r .,.r.r 'r. i:i':!
las.d rL tr.r;.rrt .i rr,.DJrtl.ti tlr, !icr1
lnoersLrr..-ii! rr,.l rr . i.1.1 | rl i.l ,.,,1

T,OCITIIIC THf].!!,5 FROi,: ,q D] TNNC]

IIITr{iluT t0t.

Oi tr. v.1[oirs co...ivdn c:].rl:]d:_ .ri-r.J.ot.Lti ,1.tcc.i.r d tir.r!'aL ori.r. or'.1
Li::, .1.1t;, ..!.r,rrt t<r:slvi !r .i i.tir: ir

onL jr:-. 5e:f: ,o ra1.,e r .l:arL..: .)t l.rrn',



raally practical. Thdt orLe is thc us" or
po':ent:Lal lradi-cnt e.auipnent for reJrote
ll seniinq Lrl:e nel space chdrge associatcd
riith 5on. t\errrals. To tle i.st ot r:i

It ma! noL_ ork, for mar) rcdsons. Hoir-
ev.rj if it does iiorli, at Lerst sorctirre;,
it rllL be !-rdctical bccau:e the irrstru
nental:io. can evenlualL! b. rether. :,lrple.

Th.re t:nos to be a lroak nea 5pac.
charqe in the air ne.rr tic lround, th.
very arr out of irhiclr a '.|efrral- bulLds
its substan.e. 'lhus a L-herrdl ray lave
d .et chdrgc of 5ett',tecr L dn.l I l)(.)1) ele
ncnLary charqes per: clnic cenlincter.
!l conductivity, half of th-' cha.9e ri11
leak ott ir abouL, 120 ilnu'.es .eaf sea
r.vel (in just a f-c!r nii!tes ai JtlUlJ
rLeL_exs), :o the char!e5 frcr rorrir ther
ma.ls slo!,rlr di5alrpenr dr]d L1ri11 not tend
L. obs.ule thc netier, Drore "iqorous one:_.

fhere is a rLofnaL verticdL Idir ldeath
er fierd or potenti:tl lradi.ent of dbouLi
l/i L-o r vclt/cn. T1,,. Epace cher:.e of a
tlLerjnal !r-. :t euperimpose sorr.: |onizontal
!rLelrl:al. !ra.lient, ,h:Lch should be de
i.clab.lc frorL a distancc and could lui-da
lh. piLol L-o lhe ih.rrrL. :lo fin.l rr,.
na!ni:ude o! tlre eiie.tJ assrne laa ere-
renia..v .hdrles per culic cm elisl in a
crjbic kilorneter oI air. the totaL .|ar3.
ar is ihen 0.0L6 coulorbs. The ficfd F

I ,o

IEnorin.J inag. charqesJ thir neans 0.40
volt/c)r at r = 2 kr.r, uhich is a rdther
stronq..lradr:enrr ltliich shou.l-d Le easy to
lreasure. For the sailpLan. dnd Lihe chrrg.

'..
c\nr!e f:duc.s tlie net horizonLidl !cadi_
lit iron 0,40 vori/cnL to 0.26 volt/cm.
Thc acLxaL ttpical space cran!c is not
k.oLJn. ClLaraefs (1957) revi€i,rs the ob
iervations of mdnr inveEtigator's and shor'rg
ihd! n.:t charqes of Lihe order of several

.ear tl,e riurfacc. Based o.
the ebove iactors, one can say ahat horl-
zontal ltfadients oi the ord.r of [r.r voft/

.. L o

To ieasur. such a hoxizon'Lrl- qradieniJ
one can e,lLip the sarfpLane lrith a ileld
,r'il} o., eact,-ring Lip, ]aeasur];ng rho
LaireraL horilontal gr.djcnt rt a lolnt
"i.". rLe sa;rprane ljeometrv caus': thc

, :;,. 4I -o-
,:r..1" r". n.asr.rfe oI the laLrexill hor:L-
z.ntaL field, hile tlie SL;n i3 a rlasune
o': irt. "nut!. 

on the s!'iLplane irseLf'
ii .i. *."-""rv a srnJL' sensor) ii is
,rlt-possilr. to dietirLlluish beilrets' L:hc

..irli*,. char!e rn'1 L'r'c ervironm'nL:aL
;ot.;tiar rradient. !inc" the'c is a ver-
i:.", ""t.i'tiul 

qradiert in Lhe dbnosPlier€
to^.tf,.t ",']ro",i"i 

L-han trre horrzontdl

"".oi--.t 
.-, aie seekin3, tn' in(]s shorfd

ie leot cios: 1o L:t'L 'lurjl! ife nrersure-
; .-

o:

"r"".-ir,l i."t.i-".r' 
shon5 a nlrlL r;

aLL L-he charged ih€rr,rLs ]rave i\e sarne

ri.n. Lhe tiLot l'ill ko\t !*Lich way io

formation about L_hertLnl distanee tro!' the
ini.nsitt' of the si!rLdl.

Tnc field nills coufd insL:ead be on

the noce an.l tailJ Lcoking lofliard atrd

lia.kn'ard. The DiLot ltoul.l then hulrt a

ralirl:rr rather: 
_trhdn 

a nulr, and L-he rnd!

ritd.lc,r7oul.l nor! easilv give a hin[ as
L-c the th.rmal distdrce or strcnJlh The

saiLpLanc does not var] Jr'J.i 1n pitch,
,iolo'

'.-a'oa.
mirimi:ed. Fractical Probfers r'rilr tro

cncou.tered in .uch an instdLLation, the
trLo-.r s!ver. L-'ein! l-hat thc rear !lradic'l-
uniL- ill iave sPurious slEnafs cdlrsed bl
confiour.rtion clian3"s cf thc aailplane,
i e - tail coniroL surlace novemeits '

0." -,tad co.tenP. ate lie use of a

mcre o.otic instalLation lthicn, on crossed
n'n']:"n -rc n--nl.
lin.lrical field nLil:L ot Kd:re.'nir (1964) or
tlie l,BI lrodel 6lL C-vlifdricaL Field I'jiUJ
poinling dottn frora th-' tr.Lly oI th€ rir:
.rilt. .an con:tit'rte tnc ent1r]e 5!xsol.

ctnfrouration niqht negate th' Perfor'n
.n". ,rui"" it couLl giver and ils con-

^ to
il.la " r is revi.€ired lrt chaln.:rs (1957).
l,lr-Ll uiit! hav. exisLed Ior aliLosl hari
a cenluf). l'jodern sofid stir,ire techncloqv
tr.rli!s rh; fieL.l JnilL verv .,trsv to b'ri:l'd,

l!



,rspcciiL.l.,, ih!,riqh ir:p:.i:-..ri: f i4L.r :i
I,r.r. tralsir.of ari llre .oriLir! _:. Ll,.
.orrL.tor ,rrhicl' is d.l.ler.dl:-? -.1i. ...i
rnd ur:1 i.ldld.

Ia:ir:r'iae.lar.l;r ihi:i tler.ial I L,nLinq

TrF ri:- ,:!esLion: .Lr::: (d) Il .h:..
reJll) eI(rL:l| 5pn.r. ui'arrir a:iociaiiil
?'i[i LlL.fin]ls lo qivr .rrFf.clabl.e hori
z.rLaL !radienLi aL il di:'.anc.? rr.1 (lr)
iNilL tlr-.re be too rrari! tor:|z.rLL:l !lrd-
i.elri:i cau:e.L bl, rhinq:i !,hr:.1: are noL th.r
na,s? Con.erninJ (a)J tlL,- drL!'1rer pr.Labl!
i'" tlrai cr: :crE o.c.Lsions Ll.re ir.rLl b.
a.le.Liate :pcc-a charg3, l!'L r,!. .rr a I

oc.a.i3r:. C.n.3frLirg (l), ilr .rtJilior
i; ve4 corLpr:r. SF.: c|ar!c r..LrnLl.1i!:
at Loin.]df i,.:_ lrher. '.he .]ir corrlLlcli.,i:ti
.la'r,.te.J anC tlLe condLr!rrviLr .1n1:1!:. rii!_l:

La,er and, s:nc! tle invef5i.r i\L ..J|
te.L_ive 3itrudtio.! rat be !Lrltp_! raflr-Er
lhan iLdL:J horizorrai grd.lienLs \.ri i_1 ..
5u. !. Al5o, L|c nofnal fair nefil.r ii-.1d
Llril.l- b! ror v:r'Licrl oler r:on fh: terrnin.

Th! onl,) r.,; 1o ds.crtain th: etf.r.:-
irvcliiss of lLe ap)foach i:: ,,o )ralic tj!td

:rorrerec aifcI..it. Ir tlLe !on-
ceI,t pfov.rs !a.lidJ rrle rLrrd!.raf! fof e1
pl.llin! 1. for :i.ilprarc u:rr cJr, rc doLbt
t,: .:l:velopc.l, ere. for a pl.riti. sdiLptnn..

U:r tin.,, ;a.. !.::in;. lr,rrr r:,.ir:_ [ :-

p.:rr.- L...: .l i1 t.:i:f .e Le t,re-ar :r ., ti :if .

Ll.rii: .r ti.t ,i',r.- -rij';.d ro !:-.1. il , rrri..
.Lr .,..r:r i.t n.r: i:lLr:rJ :ior !ri

:Lij.L.err ri'r.. !r:.1.. i,.tt .. ;r.cL ii,rr:!..:l

.l
-..1 3-.. !i:r! Dr! ri!..f.1 -"1 oir.d 'r!r !:ritl
a.-.r!L:re. Tl r: .iifir ol: a ilr.l,nal ri LL

ar i: .:t,cc1.'.Ll.l .riC.r'L orc':: .L.!ii Lefel
r: rca.rh,r.i. Tl:r!.rl:r.i .-r: Nlr.lr r.l,
or -r.' .lfr LllL ..mp.letul. ili1l.1:r.r':,
.c|o:: tlr. ,,ii:L! :pin la/e ri): :rftt:rr ',il
L! .,d11:1i,::ori. T,r. rorir.rrLLil t.rLt:,r L-

5ni!J an.l llL-. lnf!: v-rLic::l iiLrrr.f,erlr'LLr.,

ba.r..d . itet b'i. t, t.rtcrai)r:. oi tl .:
olli.r lan.l. ha5 r ltfcr! :tr;il_:.r. !r.r.o::
.L rL!.trdr. a:r.l .1] !rro.!r !::.ri.ai ilrrdi
Lrl iir .crrfcti!. .itralio..i. a.{l ro
:,r.-rirl.1 lJori- Ior -o.a|i:1.J .r-if e.. Tl :, Lr.i
!L:LLj t|.fli:!or i:.L:ri tLre i:_

llLll{] ll:CTION :l}.Folll llTION

0.c: or:e 13 i. a tiLerx.nl, es venifi,-i

ccnflon..{l ,rr:tl_ ir.r :tu.sii.on: ,l,JlLich 1r.v

pnLentid, .t ra.lier.t .yrit.r de5.rir.d dbore
ha; an cxcellenri .irance of livirLt the.ln
5He!. Th! 'jj:tan.es irvotved are lrnat-t,
lnl -llll rlter: .r 31], an.l spJrious eIfe.r5
of lrorlzontal !frCrclt: ir.oi .cn-t|.rra-
solLjl.es 3l:oLll..l be relativ.li ,!ar. Thc
iip-J()uni.Ll colti!ufrtroi is lrLdi.aLi.d
here, Lui cven a emaLl .1oLLi-- pror! dt

Since onLj rclative rrLlofnrli.on i: r:.cd..tj

iorral field Jri:L is r'rot rc.ruireoj i.r:L
:

!j.ih a raLncr .loig tiJle .orrstent (r! Er:.

ilnothar rechrr.iu. !jir a . Ljron.r Like

Brl0lirIlCY GlOlrL:ll i:lli !ll.L'lli ill lT:

TlLe ofi:-in;j :.1.trcl. poifL_..1 .!L ri r.t

a clLr: a: -.r d:eLlrer r Llr,rldl i: a.c:1
enilin! nf ..e.eLerrLirl, dld lr,rr.: iL.ll_Er.
il rc]rLd i:: e;{!e.L-id l! i,.:;Lr.)r!t.r.rr,
!r.ah.r 1. a :.,i qr:nut.5- Ll. ier:Lr,.l!.t
irvofv..r rotln1 :l'. air.l..:it, ir Ll.l
thcrnal r. coi-a:t ic lhi::-ir.-..n:rtj. irl
th. ljur'r,od..lin! .avtrrorIcnt. al r.,r Lrr.
:ail:-]a.., ,rri.l lre crar_irj l:irh! iilrrl l
,toln:l Iron rlr. !.!iror-rt ir::o ,h. Ll,.r-
)(:ll, tlc rn:tr,L:1..t nr3i r:i]-. rr rllil!de

i,erc, ar'.1 :o th. ot,tjou. r:,rlfi!r.c lo :i:
!-o) is to ;11-dsu1. i,rrf:ra'f€. !'re r1
aitudc corr...ion r! ,rLout .a t,.: 1,1!
x e LErs. Th..x:ci:actor.rdnge:i -.lr!rt-t
!iL| aL.itLi.1.: and n.e1 ..r:ir!.::L:!eJ bLr
r :inJ-l! varu. u|.:.,r :ur .!r-r!.rilitaii!:
.or:ditiorl: i,riLl ). iou.o a.1eq!at:. :l:ere
is aLso a lur r.iitt ,rII.cl ll!.i.th.r
lLuLr:dily iitlr.r. e t r.rtrdl a.l.lii 11] iri
buofa.ci. TlriE eiie.L .ir, i. .rstiiat!.
a1: .r r.Ir.rior oi rrtiirile lor tlr: !:rti.
':1rr rLd;: ,'ro)r linu,,rledqe cr .|.: t:J:t,!fr
lu]]e and roistuf-. riolndir.l, ind u:r. -.
lel-1 lNliar tenp4ra.ur: d iri:.:r:nc. (..1r:i
tLdc corf.cte.l) i. n.:e.led rt r rdrtrcrLrr
dltituia to qi.rc reLrtrqrl buo:,er:c;. Tl!
proll:!' .rit,' tlr. liuo., ar.r, jr:ilrLr:.:ni i:



lo'ir to rake it sijlpLy. lrith modern,
hiqh qrade, electric ?driometers, it liuxns
out aLtiLiud! chanqes cdn be lurncd into
a vol'Lr:lge bt inLregraiing the vdrionetcr
outprt d sirple task tith solid st:rLtc
colrpon:nts. Thi:r voLtdge is ddded to th.
i.nperatur. voLtaEe, \dith the .orrecl
scale factol. 1'hi. s yi:rds buoy.Lncy, iI
hunidil-v effcct! are ignor€.1. obviously
hlraiditt,.an be sensed drLd electronicalLv
ad.1cd io rhe conputatiorrJ l:,ut as point€d
out ilbove tlris refilrernent is no'Li neces-

butLron so thal- prior to entering a ther
naL the t,r7o vdriable5 couLd sinullaneously
b. s.t at trzeron and so stay on s.a1e lorl
lh. re.luired r,.ngr,h of tire.

VERTICAL VILOCITY J"I IA SURE]'1ENTS

Fxor t|e standpoint oI a soafing prLot,
the definition of a thexndl is given bv
iis v€rticaL veLocitt. This is n€asured
al the saiLpLane L) notinq the vertical
velocity of the sdilplanc v1a a rete-of
clinL indicaior) pLus bf notlnq the ver-
tic;Ll air notion r.fative to the sai.tPfdne
(i,y r.eat-of- l_e-pantsrr lu.lgment, b: the
aid oi a totdl energy device, ctc.). Ver-
tical veLocity neasurcnents cdn be nade
to an ai;oLut. accuac| of severdr cn/sec

ectidl platform xith acceLerorct€rs and

bui Lhis is unsui.tabl.i tor: sairprane usc
i]y fa.tors of L00 or inore in ideight ar'd

The sai]fldne pilot relies bdsicaliy
on .L fast r.spon5e raic of clinb indica-
tcr. 'li€ largest effor is correcLed naih
a total en€rily a.lechent, but ocher siq
.ifi.ant clrors n:endin. Th. rcluLar sink-
ing spe.d due io :,aiLpLane dra! consti-
L-,.rtes one nain crror, and horizontal gusts
conslitLLe .h. other. The sinkirg speed
,.r:ror can be pdf'LriaLf.v handLeci bv the
nethod .lescrlLed bt lidccreaiy (L954) 'hichqenefal€s a flolt ir the instrln-:nt idhich
is a .rLLi€ dpprorinatior of the sinkirg
lpccd vE, forl!:ird spc.d relationship for
th. particuldr saifpfdne. Other eleclron-
:;c analo! nett,ods arc aLso avdilabLe. Tt'e
correction is not dccffate dLrrllni-r man€u-
v.rs rhich alter the load on thc snilpldnc,
such as zoors and turfrE. ConccPtualll'i

rD:
rcr neier ifto tho coff€c-lon.

Tn€ hofizoi Lral lurit p|oblcn is int'fo
duce.l by the tota.l .r.cfgy cornpensator.
Tlris conp€rlsator cannot distinquish be
t -.en airsDacd chdn!]es due to lorizontaL
gusrs and those due to horizontdl dccerera
tion5 of rhe vehicle ;Lnd lhe !ust eilect
causes farlt€r .rrois as the saiLplanc
p o i" * r- D"r : L

fifter thc compensaror so ds to daJnp L_he

rapid gusi .ffccts. Conceptually, a hori-
zontaL acccleroneLier could be i.corporated
i 6 ) e. o o - ld
conponent of llrdvity aLong the acc.lerom-
.t.r sensing a)ris cdtses conplications.

To put th. ldLrter in perspcctive, it
;Lppeaxs that tlje best conproJnise is to
lrave a iotaL energy vari.onetcrJ and add
'the sinpfcat fonn of drag coirectox and
danrp lhe total energy atta.lnrent-:r.r
thex put dny fr.llthex effort into dcveLop-
ing t,:clni.tues for presenting the ddLd Lo
lhe pilot dnd lLavinq the plLot use the
.lata by the optimu,n flight naneuvers. In
data prcsentaaion, the desirable iealure
r:s a ncnory aid so tlre pj l.ot can recau

o: opo
sitions in the tner;ndl. I Lriine plot of
rLpc.rrrent strcnqth is of sone leLp. A

prinlrout of dn X-Y pLan position indica-
tor is even nore hcfplrLL--but vert com
plc1.

After on,. consio.rs various data.lis-
play rnethods, it becones obvious that d
visual narher of the sailplane ir.ail
rio uLd be nost helpfuL. Sinoke or bubbleE
colrr.i be reLcdscd fron ihe sailpl.anc to
ndrk its txa-,ectory. The snolie ould b.

:r
til, rriere it iiLL ente|the sonetthat pro
tocte.l L_lp vcricl, T|e snoke ttould prc-
suxarly be iorn.d Iron .rn oir fog, fron

po
trdil Fould sholi t|e prlot at a ltfdnce
l-he thernaf corfiguration. P.ftlaps it
could c!.n be able to suggcst the l-herjnaL
rotationr lrlliclr is son.thinq rhich rrourd
be ver-r compLex bt instrmentation aLone.

(nNCLUSIOI.IS

The Lr-.clrni.Lu€s dis.ussed h€re dfe
aloui haLf of lhosc recomn:nded for fur-
ther rttention in ihe article prepared ,r

d.rcade a!tc. Th,-. cmp|asi5 then as on
,rhat couLd re3l.isticall)' be done, The
cnphasis herre j-s on 17hat can be don. :o
sitrrply that it rnilht ac'tuaLLy get donc.

11



0f the devices dlscuss€cl in tris articl.e,
the nost gain per i'unit of development
effort| is probabry tha ,rct bulb tenperd-
ture thexnal sniffer. The potentiaL gra
a .-- d- .e ,or o on
long srot--very LLselul it ii uorksj but
?tith a fair chanec it might not lrorh be-
o - J .-q q-9 c)r p. o

ents. The bigg€st gain lrith a certainEy
oi.
b 6 d6!6'op I o
conplex than it rnight appear.

SaifpLanes have been vastLy improved
over the ldst dacdde, but lhe irprovonants

'e"1a..
irore expensive. Il nolr s€ems an apl,ro-
priate tine to enphasize an alternative
rouLe--the improv.ne.t of instrlr,l]ents and
techni.iues ior Locating and exproiting

Chdlners, J. 4., 1967: Airntospheric llLec
,._ r -o --l . e

ar Sciies of llonoEraphs in Ndtural
PhiLo5opht, Vol. LL, ller York, P.rrarror

. lo. o" ol ,
51! pp.

Kaseirir, H. i\r., 1964t Th-. cylinCricdl
field rnil,L, Tech. Rept. -:COi:2!26,U.S. Lr:ny Efcctronics ConrandJ Ft. i,:or,-
noutiLJ ll. J.

lraccre.rdy, P. B. j ,1r., 1954: J,leaELTement
of vertical currenLis. Soaring, JLlay

REF!RiIJCIS

L96L: Inprovin! lherral eoar-
'tecllr1iques. Sr.,ris s Aero

Bq{ue, 7.

A UNIVERSAL TABLE FOR GLIDING

Froncisco Leme Golvoo, Brozil

Presented oi ih-^ l2tlr
Alpine,

INIRO DUCTIO]J

OSTIV Consres, JuIy 1970

l.

SorLe non-tcch4ieal pirols or betinners
are usLiaLL! corfused ,rhen faced iiith thc
pxobrem of naking a spc.d ring on co puL-
i.9 findl glide dng]es and speed.. Tlrinq5

o. p
a4ce dala ane tre best !lid. arqte .rnd
corr.:sponding speed.

'L'h:se peopLc a i 9lide:.s, bLt even hi9hl..r:
lechnical peopl. may find it u3eful lrhen
ti:anlf.rrnrng a shower of test flighL: Doin!'s
i.to a poldr or in anal! 2i.9 non quddratic
dfa! chard.teristic5 caused h] fLdpsJ deep
L.nindr buckat airfoiL, fLo seDaration,

2.

a.

Cet (or choo:e) th!: velu€s ior th! best
gfiding a.rle (L/Ir) ard the .orresDo.d

odtd or iligii neasu!er!:1ts. coJ:plrtrc
:D--"

ri lt tr"(i?s) = / or
t.a L/D

. :7. !, \rj(iDr )v_\rrlm1r]J
L/D

'' l
thiJ vdrle !I 1r.

]luLiipLt cofmns 2 .rnC 7 Ly thc b-psr
llide speed 'rr'.

I"lullr:pl! .cLLr r 5 bt lhe b-asr- tli.iir!
dn?le G.

USE OF THE TAsLE

For any f,ar-.icirrar !lic1ef, conitruct
a sinilar lable usir! the fofLorir4! st€Lrs:

l8

1.


